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1.0 INTRODUCTION 
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As part of the U.S. Navy Comprehensive Long-term Environmental Action Navy (CLEAN) 2 

Program, the following Fuel Distribution System Contamination Assessment Report Addendum has 

been prepared for the Fuel Distribution System (FDS) at Charleston Naval Complex (CNC). This 4 

addendum addresses FDS Areas 19 and 20, which were added to the scope of the 5 

FDS investigation in 1998, after the field investigation ofFDS Areas 1 through 18 were complete. 6 

During 1999 and 2000, field investigations were conducted at Areas 19 and 20 to identify impacts 7 

to soil and groundwater, and to define the extent of free product contamination, if any, at these 8 

sites. Figure 1-1 presents the location of Areas 19 and 20 relative to the CNC. 9 

The Fuel Distribution System Contamination .1ssessment Report (FDS C.cA}.R) 10 

• (EnSafe, September 10, 1998) discusses the objectives, scope, methodology, history and physical II 

setting for the FDS, which are applicable to the FDS Areas 19 and 20 assessment. This addendum 12 

• 

describes the specific field investigations conducted, presents and discusses the analytical data 13 

collected, and makes appropriate recommendations for Areas 19 and 20. 14 

2.0 GEOLOGIC INVESTIGATION 15 

Geologic and stratigraphic infonnation were obtained froIll Inonitoring well borings advanced l{) 

during the field investigations for Areas 19 and 20. A total of 13 monitoring wells were installed 17 

at Areas 19 and 20. Lithologic samples collected during drilling were classified and logged by 18 

an EnSafe geologist as described in the approved Final Comprehensive Sampling and Analysis 19 

Plan (CSAP) RCRA Facility Investigation (Revision No: 02) (E/A&H, July 30 1996). Well 20 

construction information is presented in Table 2.1. Lithologic logs and monitoring well as-built 21 

diagrams are contained in Appendix A. 22 
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Table 2.1 
Areas 19 and 20 

Monitoring Well Construction Data 

TOC Ground 
Construction Depths (rt bgs) Groundwater 

Date Elevation Elevation EJevation* 
WeD Identifier InstaUed (ft msl) 1ft 0151) TOS BOS BOW (ft msl) 

Area 19 Wells 

FDS19A 11118199 9AS 9.7 3,75 lns 15,0 2,98 

FDS19B 11119/99 9-66 99 2-73 12,17 142 L92 

FIlS19C 11119199 959 9,8 2.8> 11-27 140 L59 

FDSI9D IlII9/99 9.58 98 2,7) 12,18 14,0 0.30 

FDS19E HI 19199 9.48 9.0 2,83 12.28 [4,0 3.% 

FDSI9F 11119199 11 69 lOA 2-83 13,08 14 ° 5.33 

FDS19G 11119199 12.37 lRJ 2.84 12,28 15.0 5,69 

• Area 20 Wells 

FDS2M lVI8199 9.39 7.1 US 12.15 [4,0 3.47 

FDS10B 11/20/99 5 R2 6.0 2.70 IUO 140 368 

FIlS20C 11120/99 6.15 ~,3 ],50 UA5 155 2.59 

FDS20D 11/18/99 13 () 10.3 3.75 13,15 150 094 

FDS20E 11110199 85$ 8.6 335 U.69 14-0 U7 

FDS20F 11l20N9 "22 63 "0 15-34 20.0 260 

Notes: 
Toe Top of casing: 
TOS Top of screen 
BOS Bottom of screen 
BOW Bottom of well (end ('~p) 

ft msl Fee! above mean ~ea level 
ft bgs Feet below ground surface 

* The elevatIOns presenred are hased on the mo~t recent measurement collected 3/17/00 and are comlstent with prevIous 

ele\atlom 

• 
3 
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Site Geology and Hydrogeology 

The portion of CNC where Areas 19 and 20 are situated consisted of marshland along the 

Cooper River prior to the mid-1930s. Maps of the Charleston Navy Yard from 1935 and 1940 

show the marshes southeast of the current facilities as areas being filled. The fill work was 4 

completed after 1942, commensurate with the expansion of the base that occurred during 

World War II. As such, the stratigraphy of the uppermost soil beneath Areas 19 and 20 mostly 6 

consists of non-native fill materials. 7 

Geology 8 

Based on well borings advanced at Area 19, the general stratigraphy consists of up to 6 feet of 9 

red, tan, brown and gray, sandy, clayey silt fill, which overlies stratified units of blue, gray, 10 

black, brown and tan silt, sand and organic clay to a depth of approximately IS ft bgs. Petroleum II 

• odors were noted in stratigraphic soil samples collected from five to 12 ft bgs at boring FDSI9F. 12 

• 

Based on well borings advanced at Area 20, the general stratigraphy consists of up to 9 feet of tan, 13 

gray and black sandy and silty clay fill which overlies stratified units of black, brown, reddish- 14 

brown, gray silt, sand and organic clay to a depth of approximately 20 ft bgs. 15 

Hydrogeology 1(, 

Figure 2-1 depicts the Areas 19 and 20 shallow groundwater potentiometric surface and inferred 17 

flow direction. Shallow groundwater at Areas 19 and 20 generally occurs from 2.30 to 9.50 feet 18 

below ground surface (bgs). The inferred horizontal flow direction across Area 19 is generally 19 

to the northeast from FDSI9G to FDSI9C. Groundwater generally flows to the north across 20 

Area 20. The hydraulic gradient is steeper at Area 19 than at Area 20. The hydrology at both 21 

areas is influenced by Zone F monitoring well 619002, which typically has a groundwater 22 

elevation up to six feet higher than the surrounding wells. 

4 
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The maximum average calculated groundwater velocity (utilizing the steepest gradient at each site) 

was 0.033 feet/day at Area 19 and 0.004 feet/day at Area 20 based on an estimated effective 2 

porosity (0.359) and representative hydraulic conductivities (0.32 feet/day at Area 19 and 3 

0.37 feet/day at Area 20) as determined during slug testing of wells at adjacent FDS Areas 15 and 4 

11, respectively. 

3.0 INVESTIGA TION RESULTS 6 

The FDS CAR discusses how applicable chemicals of concern (COCs) were compared to 7 

Risk-Based Screening Levels (RBSLs) specified in South Carolina Risk-Based Corrective Action R 

for Petroleum Releases (South Carolina Department of Health and Environmental Control 9 

[SCDHEC], January 5, 1998). Because the release source for both areas was below grade, all soil 10 

samples collected were subsurface. The groundwater protection RBSLs for sandy soil, less than II 

5 feet to groundwater, were used for comparison to subsurface soil analytical results. i2 

Groundwater sample results were compared to the RBSLs for groundwater. Analytical data for 13 

Areas 19 and 20 are presented in Appendix B. 14 

3.1 Area 19 15 

History 16 

The Final RCRA Facility Assessment of Naval Base Charleston (RFA) (E/A&H June 6, 1995) 17 

includes Area 19 as a part of Area of Concern (AOC) 623. This AOC includes the area around 18 

Building 98, the FDS fuel oil booster pumphouse. Building 98 is a single-story concrete structure, 19 

with a concrete floor sunk five feet below grade. Constructed in 1944, Building 98 contains 20 

numerous pumps and valves used to boost the flow of fuel oil between Pier Kilo and the Chicora 21 

Tank Farm. Also included is Facility 148, a rectangular, 15' x 20' x 10' tank with a 22 

21,924 gallon capacity. Built in 1948, it was used until 1987 to temporarily hold fuel oil during 23 

pipeline repair and maintenance. The tank, built of reinforced concrete, was partially buried to 24 

approximately four feet below grade. Facility 148, located on the southwest side of Building 98, 25 

was connected to the building by two eight-inch diameter pipelines. The tank does not appear on 26 

aerial photos of the CNC area prior to 1948. The tank was closed, demolished, and removed in 27 

• 1~. 28 

6 
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In Ivlay of i992, S&ivlE, inc. (S&IvlE) was retained by the Navy to conduct a soil total petroieum 2 

hydrocarbon (TPH) survey along a fuel supply line that parallels the south side of Hobson Avenue, 3 

and passes Building 98 on the north side. The purpose of the investigation was to determine if 4 

petroleum related contamination exists along the pipeline right-of-way. Soil samples for TPH 5 

analysis were collected at the soil-water interface, at approximately six feet ft bgs. Two of four Ii 

samples collected along the northeast and northwest sides of Building 98 revealed subsurface soil 7 

TPH concentrations of 1,000 and 690 milligrams per kilogram (mg/kg), respectively. S&ME's 8 

investigation report stated that soil and groundwater were likely contaminated along this pipeline, 9 

and that appropriate abatement procedures should be followed during excavation and dewatering 10 

activities which were to accompany forthcoming repairs. A copy of this report is contained in 11 

Appendix D of the FDS CAR (EnSafe, September 10, 1998). 12 

In August of 1996, the Supervisor of Shipbuilding, Conversion and Repair, USN, Portsmouth, 13 

VA, Environmental Detachment Charleston, SC (SPORTENVDETCHASN) performed Interim 14 

Measure (1M) assessment and closure activities at Facility 148, The tank had been emptied and 15 

cleaned prior to the 1M, and contained no residual fueL Free product and petroleum contaminated 16 

soil were found throughout the excavation and demolition of Facility 148. The area most impacted 17 

was associated with the piping to Building 98. The excavation was open until July 1997 when the 18 

tank pit was backfilled with clean soiL The FDS CAR (EnSafe, September 10, 1998), identified 19 

Area 19 as requiring additional assessment due to the petroleum contamination observed during 20 

the Facility 148 1M activities. A copy of the SPORTENVDETCHASN assessment and closure 21 

report is contained in Appendix E of the FDS CAR 22 

3,1.1 Field Investigation Approach 23 

The objectives of the field investigation at Area 19 were to confirm the results of earlier sampling 24 

• efforts, and delineate the extent of soil and groundwater contamination detected by prevIous 2' 

7 
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Oirect Push Technology (OPT) soil (subsurface soil interval) and shallow 

groundwater samples were collected to characterize the nature and extent of soil and groundwater 2 

contamination at the site. Soil samples were analyzed for groundwater protection RBSL volatile 

organic compound (VOC) and semivolatile organic compound (SVOC) parameters. Groundwater 4 

protection RBSL VOC parameters include: benzene; toluene; ethylbenzene; and, xylenes. 5 

Groundwater protection RBSL SVOC parameters include: naphthalenes (naphthalene and/or total 6 

naphthalenes); benzo(a)anthracene; benzo(b)fiuoranthene; benzo(k)fiuoranthene; chrysene; and, 7 

dibenz(a,h)anthracene. Because metals are not included under the list of RBSL COCs for soil, 8 

DPT soil samples were not analyzed for metals. Groundwater OPT samples were analyzed for 9 

RBSL VOC and SVOC parameters. RBSL VOCs for groundwater include: benzene; toluene; 10 

ethylbenzene; and, xylenes. RBSL SVOCs for groundwater include total polycyclic aromatic 11 

hydrocarbons (total PAHs), which includes the total of the concentrations ofbenzo(a)anthracene, 12 

• benzo(b)f1uoranthene, benzo(k)f1uoranthene, chrysene, dibenz(a,h) anthracene, and total 13 

naphthalenes. OPT groundwater samples were not analyzed for metals since waste oil was not a 14 

concern at Area 19. 15 

• 

Initial rounds of OPT soil and groundwater sampling focused on areas of contamination identified 16 

by the previous site investigations. Subsequent OPT sampling was performed to delineate the 17 

extent of contamination around RBSL exceedances. 18 

Once the impact was characterized via the groundwater OPT sampling, seven permanent shallow 19 

groundwater monitoring wells were installed to confirm the OPT results and facilitate future 20 

monitoring (see Table 2.1). Table 3.1 depicts the soil and groundwater OPT samples collected 21 

and the analyses performed at Area 19. Figure 3-1 presents the site features, the soil and 21 

groundwater OPT sample locations, and the locations of the site monitoring wells. 

8 
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Notes: 
Sample PCK)8 was no! collected 
SVOCs SerllLvOlatlk Orgalll\.: CU[Ilpoullds 
VOCs Volatile Orgamc Compounds 

3.1.2 Soil Sample Results 
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Nineteen DPT soil borings were advanced at Area 19. Subsurface soil results from these borings 2 

were compared to the groundwater protection RBSLs. No free product was observed. No surface 3 

soil samples were collected. Table 3.2 presents a summary of the analytical results of the DPT 4 

soil sampling. 5 

Three VOCs, benzene, ethylbenzene, and xylene (total), were detected in subsurface soil samples 6 

collected at Area 19. Benzene was detected and exceeded the groundwater protection RBSL 7 

(S !1g/kg) at three DPT locations, F19SP006 (8 !1g/kg), F19SP012 (18 !1g/kg) and FI9SP013 8 

(26 !1g/kg). Figure 3-2 presents the distributions of benzene in subsurface soil at Area 19. The 9 

affected area shown is limited to the area of the former tank, Facility 148. Ethylbenzene exceeded 10 

the groundwater protection RBSL (1,260 "g/kg) at boring F19SP012 (7,700 !1g/kg). Figure 3-3 II 

presents the distribution of ethylbenzene. Xylene (total) was detected at four locations, but no 12 

detections exceeded RBSLs. 

Parameters 

Volatile Organic Compounds (ug/kg) 

Ethylbcnzcnc 

Table 3.2 
Area 19 

Summary of DPT Soil Analytical Results 

Location 

FI9SP006 
FI9SPOJ2 
F!9SP013 

rI9SP006 
FFJSPOll 
FI9SPOlJ 
F19SP014 
F19SPUI5 

Subsurface 
Cone. 

8 
18 

2' 
83 

7,700 
38 
2 

300 

II 

Gruundwater 
Protection RBSL 

5 

1.260 

Eueeds Groundwater 
Protection RBSL 

No 
Yes 
No 
Ni, 
No 

13 
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Table 3.2 
Area 19 

Summary of DPT Soil Analytical Results 

Subsurface Groundwater Exceeds Groundwater 
Parameters Location Cone. Protection RBSL Protection RBSL 

Semivolatile Organic Com~ounds (ug/kg) 

Xylene (T""'IJ FI9SPOO6 12 42,471 No 
FI9SP())2 78{) No 
F19SP()14 , No 
FI9SP020 No 

Total Naphthalen~s FI9SPOGI 450 210 Yes 
Fl9SPOO6 3,000 Yes 
FI9SPOl2 159,855 Yes 
FI9SP013 93,000 Yes 
FI9SP014 6,800 Yes 
F19SP015 7,100 Yes 
Fl9SP016 1,080 Yes 
F19SP02{) 10,300 Yo> 

2-Methylnaphlhalene F19SP01205 112,855 NL NA 
~./"I .. :rV'lt .... 75,000 .1';l7..:JI"VJ....l 

FI9SI'014 6.800 

• FI9SI'015 5.700 
F19SI'016 92~ 
Fl9SI'020 I.ZOO 

Naphthalene FI9SPOOI 450 210 Yes 
FI9SPOG6 3,000 Yes 
F19SP012 47,000 Ye.~ 

F19SP013 18,000 l'es 
F19SP015 1,400 Yes 
F19$PO!6 1(-.0 No 
F19SP020 9,100 Yes 

Ben1.:o(a)amhrac-ene F19$rOOl 140 73,004 No 
F19$POO4 6,300 NO 
F[9SPOO6 1.900 NO 
Fi9SPOOi) 75 No 
F[9SPO[~ 56 No 
F[9$1'O[2 570 No 
F[9SP0!3 (>(10 No 
Fl9SP0l4 2,[00 No 

Benzo(a)pyrene F19SP014 2,4(X) NL NA 

.B~nzo(b)nuor.amhene FI9SPOOI 110 29,097 N~ 

Fl9SPOG4 5500 No 
Fl9SP{)06 [,800 No 
FI9SPOG9 62 No 
FI9SrolO 58 No 
FI9Srol2 390 No 
FI9Srol4 ::!.500 No 

Benzo(g ,h, I)pcrykne F19SP014 940 NL NA 

• 12 
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Table 3.2 
Area 19 

Summary of DPT Soil Analytical Results 

Parameters Location 

Semivolatile Organic Compounds (jig/kg) 

Chrysene 

At:enaphtbene 

Anthracene 

F!uoranthene 

Fluorene: 

Indeno(1,2,3-cd)pyrene 

Pyrene 

b;,'(2-ethylhe'yl)ph.hala.e 

Noles' 
NL 
NA 
f.I£/kg 

Not ilsted 
Not appltcdbJe 
MIcrograms per kIlogram 

Fl9SPOOI 
F19SPOO4 
FI9SPOO~ 
F19SPOO~ 

F19SP(lj~ 

F19SP(l14 

F19SPOOl 
FI9SP0Q4 
F19SP006 
F19SP009 
FI9SPOIO 
FI9SP012 
FI9SP013 
F19SP0l4 

Fl9SP02Q 

FI9SP014 

F19SPQ2Q 

F19SP014 
F19SP020 

Fl9SP013 
Fl9SP014 
F19SP015 
Fl9SP016 
Fl9SP020 

F19SP014 

FI9SP013 
Fl9SP014 
FI9SPOI~ 

F19SP020 

F19SP0l4 
FI9SP020 

Fl9SPOI5 
Fl9SP016 

Subsurface 
Cone. 

IZU 
~,(\O(l 

2,000 
54 
6i) 

2,400 

240 
6,300 
3,200 

120 
71 

1,200 
1,100 
3,000 

1,900 

910 

790 

4,900 
160 

7,100 
1,600 
72~ 

150 
880 

1,000 

14 ,000 
5,700 
1)00 
1,300 

5,901.1 
100 

25 
23 

Groundwater 
Protection RBSL 

231,109 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

Exceeds Groundwater 
Protection RBSL 

No 
N~ 

N<> 
N<> 
NO 
No 

No 
No 
No 
No 
No 
No 
No 
No 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

RBSLs for groundwater protect!(lll from the Sow.n CaTQ!!11a Rlsl:-Based Corrective Action fur Petroleum Refea\e~ (SCDHEC. January 5, 1 OO.ll) wN,' 

used a'> reference concentratlOn~. 

Bolded concentratIOns exceed RBSLS. 

13 
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Naphthalene and/or total naphthalenes exceeded the groundwater protection RBSL (210 /-ig/kg for 

each constituent) at OPT boring locations F19SPOOL FI9SP006, FI9SPOI2, FI9SP013, 2 

F19SP014, FI9SPOI5, F19SP016 and FI9SP020. Figures 3-4 and 3-5 present the distribution of 

total naphthalenes and naphthelene, respectively at Area 19. Only total naphthalenes exceeded the 4 

RBSL at FI9SPOI6. With the exception of boring location FI9SP020, these borings are located 5 

along the southwest wall of Building 98, within and adjacent to the area of petroleum contaminated 6 

soil noted in SPORTENVOETCHASN's report for the Facility 148 removal. Boring F19SP020 7 

is located near the southeast corner of Building 98, this detection appears to be related to the area 8 

of petroleum contamination identified during SM&E's TPH survey and not Facility 148. No other <) 

organic detections in soil exceeded their respective groundwater protection RBSL. 10 

The soil COCs are benzene, ethylbenzene, total naphthalenes, and naphthalene. The area of COC II 

• soil exceedances above appropriate RBSLs at Area 19 is primarily along the southwestern edge 12 

of Building 98. These COCs are most likely related to releases at Facility 148. The exceedance 13 

at F19SP020 appears to be related to the fuel pipeline which parallels the building along 14 

Hobson Avenue. l5 

3,1.3 Groundwater Sample Results 16 

DPT 17 

Seventeen shallow OPT groundwater samples were collected at Area 19. Table 3.3 presents a 18 

summary of the analytical results of the OPT groundwater analysis at Area 19. No free product 1<) 

was observed. 20 

The groundwater results revealed VOC and SVOC concentrations above ground\vater RBSL 21 

parameters along the southwest side of Building 98. Benzene exceeded the RBSL (5 /-ig/L) at two 22 

sampling points FI9GP009 (8 ~,g/L) and FI9GPOl3 (32ug/L) within the area of the excavation 23 

• for Facility 148. Several OPT groundwater sample locations along the sOllthwest wall of 24 

16 
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Table 3.3 
Area 19 

Summary of DPT Groundwater Analy1ical Results 

Parameters Location Concentration RBSLs Exceeds RBSL 

Volatile Organic Compounds (u~/L) 

Be= PI9GPOO9 S Yes 
FI9GI>I»3 32 Yu. 
PI9GPOI4 2 No 

Ethylbenzene FI9GPOOI I 700 No 
FI9GP012 44 No 
F19GP013 40 No 

Xylono (Total) F19GP012 2 10,000 No 
FJ9GP013 13 No 
.F19GP015 2 No 

Semi volatile Organic Compounds (ug/L) 

Total PARs FI9GP004 2.& 25 No 
. F19(;POO9 46 Y~s. 
Fl~GPOiu 2.4 Nti 
FI9(;POIl 7.8 No 

• FI9(;POI2 354,lI~ Yes 
F19(;P013 305 Yes 
FI9GPOI4 Il3 Yes 
Fl9GP015 1,5S! Yes 
F19(;P016 161 Yes 
FI9GPtll7 7 No 
FI9(;POIS 41 Yes 
Fl9GPOl~ 22 No 
FI9(;P020 464 Yes 

2- Merhylnaphthalene FI9GPOO9 43.6 10 Yes 
FI9GPOIO I 58 No 
FI9GPOII 484 No 
FI9GPOI2 260,816 Ye~ 

FI9GP013 190 Yes 
FI9GPOl4 130 Yes 
FL9GP015 1,300 Yos 
FI9GP016 140 Yes 
FI9GP017 7 No 
FI9GPOl8 5 No 
FI9GPOI9 to Ye, 
FI9GP020 15 Ye" 

Naphthalone fl9GPOO9 2 10 No 
fJ90POHl O.S No 
Fl90POlJ 3 No 
F19GP012 91 j V60 Yes 
Fl9GP013 100 Yes 
F19GPOl5 240 Yes 
FJ9GP016 18 Yes 
F190P018 16 Yes 
FJ90P019 12 Yes 

• FJ90P02D 440 Yes 

19 
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Semivolatile Organic Compounds (ug/L) 

2,4.~Dirnemylphenol 

Benzo(a )Olnlhraccne 

Btmzo(a)PYlene 

Benzo( h )fiuoranthene 

• Benzo{K}flu(,lratHhe.ne 

Benzo!g,h,l)pery!ene 

Chrysene 

DlhcnLo/uran 

• 
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Table 3.3 
Area 19 

Summary of DPT Groundwater Analytical Results 

Location 

FI9GI>01O 

FI9GPOI3 
FI9GPOl4 
FI9GPOI6 
FI9GPOI8 
FI9GP020 

F19GP013 
F19GP014 
FI9GP018 

FI9GP004 
FI9GP013 
FI9GPOI6 
FI9GPOI8 
FI9GP020 

Fl~GP004 

F19GPOIS 
F19GP02il 

F19GP013 

P19GPOO4 
FJ9GP012 
P19GP013 
P19GP014 
F19GP{!15 
P19GP01~ 

P19GPOJ8 
F19GP01~ 

FIQGPOI3 
F19GPOl4 
F19GPOIR 
F19GP0l9 
FI9GP020 

F19GP018 
~19GPOJ9 

Pl9GP020 

FI9GPOI] 
FI9GPOl4 
FI9GPOIS 
F19GPOIR 
F19GPQ19 
P19GP020 

20 

Concentration 

12 

08 

2 
0.6 
3 

0.8 
2 

0.7 
2 
2 

[ 

3 
2 

0.8 

2,400 
8 
2 

11 
I 
7 
3 

24 
8 

42 
I j 

32 

3 

22 
8 

42 
17 

II 

RBSLs 

NL 

10 

NL 

10 

!O 

NL 

10 

NL 

NL 

NL 

Exceeds R8SL 

NA 

No 
No 
No 
No 
No 

NA 

No 
No 
No 
No 
No 

No 
No 
No 

NA 

No 
y<s 
No 
No 

Yes 
No 
No 
No 

NA 

NA 
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Parameters 

Semivolatile Organic Compounds ()J.g/L) 

Flm:H. ...... l1th~ne 

Fluorene 

Phenanthrene 

Phenol 

Fyrene 

B Is(2 -e thy I he xy I )ph{ha l;j t e 

Notes: 
NL 
NA 
~g/L 

Not llsted 
l\' ot appltcdhle 
Mlcrogram~ per hter 
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Table 3.3 
Area 19 

Sununary of DPT GrQundwater Analytical Results 

Location Concentration RBSLs Exceeds RBSL 

FJ9GPi)13 ~ NL NA 
fJ9GPi)14 2 
FJ9GP018 22 
FJ9GPOJ9 
FJ9GP02(J 6 

F19GP01.1 40 NL NA 
F19GP014 16 

F19GPOl5 130 
F19GPOl6 20 
F19GPOl7 2 
FI9GPOIR 24 
FI9GPOl9 7 
FI9GP020 14 

FI9GP01J 7J NL NA 
F19GPOJ4 28 
FJ9GP015 240 
F19GP016 26 
F19GP017 2 
F19GP018 48 
Fl9GP019 6 
F19GP020 2() 

F19GP013 NL NA 

F19GPOI3 9 NL NA 
F19GP014 3 
F19GP010 J 
F19GP018 17 
F19GP020 6 

F19GP013 NL . NA 
F19GP014 5 
F19GPOlfl I 
F19GP017 2 
Fl'JGP01H 070 
F1QGP(J19 
FlgGPO~O 1 

RBSLs llOJli tlie Souih Camlllw RDJ.-Bw,ed Cor;~'(ilve AliiI'll jor Peiruleum RdeclSt'.i (SCDBEe, iallualY .J, 1998) Wt'JI: \l:-,cu as n:fercnclO 

concentratIOns. 
Bnldcd conccn!r;lII()n~ t':xcced RBSL 

21 



• 

• 

• 
I 

Fuel Distribution System Contamination Assessment Report Addendum 
Charleston Naval Complex 

Revision: 0 
June 2000 

Building 98 (FI9GP009, FI9GPOl2 through FI9GPOI6), exceeded the total PAHs RBSL 

(25,ug/L). The individual analyte RBSLs (10 ,ug/L) for 2-methylnaphthalene. naphthalene and 2 

chrysene were also exceeded in two or more of these locations. 

Location FI9GPOl2 exhibited extremely high concentrations of chrysene (2,400 ,ug/L), 4 

naphthalene (91 ,000 l'g/L), 2-methylnaphthalene (260,816 ,ug/L) and total PAHs (354,216 ,ug/L). 5 

Sample locations FI9GPOl8 through F19GP020, along the northwest side of Building 98 and 6 

Hobson Avenue, exhibited lesser concentrations of2-methylnapthalene, naphthalene and/or total 7 

PAHs above their respective RBSLs. 8 

The groundwater COCs are benzene, total PAHs, 2-methylnaphthalene, naphthalene and chrysene. 9 

Figures 3-6 through 3-10 present the distribution of these COCs in shallow groundwater at 10 

Area 19. As with the DPT soil exceedances, DPT groundwater exceedances primarily occurred 11 

along the southwestern edge of Building 98, and appear to be related to releases at Facility 148. 12 

Exceedances at F19GP018 through F19GP020 appear to be related to the fuel pipeline that 13 

parallels the building along Hobson Avenue. 14 

Monitoring Wells 15 

Based on the DPT groundwater analytical results, seven shallow monitoring wells were installed 16 

at Area 19 to characterize shallow groundwater at the site. Table 3.4 presents the groundwater 17 

samples collected and analyses performed on monitoring well samples from Area 19. Monitoring IX 

well samples at Area 19 were analyzed for groundwater RBSL parameters, including YOCs, 19 

SVOCs, and metals (arsenic, barium. cadmium, total chromium, lead, mercury, selenium and 20 

silver). YOC analyses included methyl tertiary-butyl ether (MTBE), ethylene dibromide (EBD). 21 

Table 3.5 presents a summary of the analytical results from the Area 19 monitoring wells. The 22 

inorganic background concentrations for this portion of CNC are shown for comparison. 21 

No voes, inciuding IvlTBE anel EDB. were uelected in sarhpies frOIlI the shallow groundwater 14 

monitoring wells at Area 19. No RBSL SVOCs were detected at the site's shallow wells. 25 

22 
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Table 3.4 
Arl>a 19 

Groundwater Samples and Analyses 

Well Identifier Sample Identifier Date Sampled 

Noles: 

FDS19A 

FDS[9B 

FDSl9C 

FDSI9D 

FDS1ge 

FDSI9F 

FDSI9G 

EBD Ethylem: lhbromlde 
MTBE Methyl tertiary-butyl ether 
SVOCs =: Semivolaule Orgamc Compounds 
vecs Volatile Orgli.fiiC CUIupuunds 

f'l)S19Allj 11129199 

FDS19BOI 11130/99 

FDSl9CQ( 11130/99 

FDSI9DOI 11/30/99 

FDS!9£Ul !1IJ{)I99 

FDSI9FOI J 1/29/99 

FDS[9(l!}[ 11129/99 

Metals ::::: Arsenic, banum, cadmIUm, total chromIUm, lead, mercury, selemum, Sliver 

Tabie ~.5 
Area 19 

Summary of Monitoring W~II Analytical R~sults 

Param~ters Location 

Semivolatile Organic Compounds (JJ:g/L) 

Benl()ic. acjd 

bis(l-Echylhexyl)phthalace 

Butylbeuzylrhthalate 

DL-n-bulylphchala!c 

FDS19A 
FDS19B 
FDS19C 
PDS19D 
FDS19E 
FDS19G 

FDSI9B 

FDSl1lB 

FDSl9A 
FDSI9B 
FDSI9C 
FDSI9E 
FDSI9F 

Concentration 

q 
19 

" 6 
6 
g 

41 

28 

RBSL 

i'lL 

i'lL 

NL 

NL 

Analyses 

VOC., SVOCs. Metals. MTBll, enn 

VQCs, SVOCs, Metals, MTBE, EDB 

veo;, SVOCs, Me",I" MTBE, EDB 

YQCs, SVOCs, Metals, MTBE, EDB 

VeC., SVOCs. Me .. ls. MTBE, EDB 

VQCs, SVOCs, Metals. MTBE, EDB 

vee,. SVOCs, M''''I$, MmE, EDB 

Shallow 
BackgroWld 

NA 

NA 

NA 

NA 

Exceed 
RBSL 

NA 

NA 

NA 

NA 
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Parameters 

Inorganics (ug/L) 

Banum (Ba) 

Chromlum {Cr) 

Lead (Pb) 

Notes: 
NL Not listed 
NA Not apphcable 
j..tg/L Micrograms per ilter 
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Table 3.5 
Area 19 

SUnmlar)' of Monitoring Well Analytical Results 

Location Concentration 

FDS19A 1>.2 
fDSI98 &.2 
FDS19C 4.1 
FDS-!9D 17 
!'DSI9E 3.3 
!'PSI?!' 20.6 
fDS19G 5.2 

FDS19A 293 
FDSi9B 217 
FDSI9C 467 
FDSI9D 42.7 
FDSI9E 46.2 
FDSI9F 81.8 
FDS19G 32.6 

PDSI9A 0.73 
l'DS19D 1.9 
l'DS19C 2.7 
PDSI9D 1 
FDS19E L5 
l'DSI9!' 3.1 
PDSI9G 6.7 

FDSI9C 49 
FDS19F ) 2 

RBSL 

50 

2,000 

100 

15 

Shallow 
Background 

17.8 

31 

3.88 

4.6 

Exceed 
RBSL 

N~ 

No 
No 

No 
No 
No 
No 
No 
No 
No 

No 
No 
No 
No 
No 
No 
No 

No 
No 

RBSLs from the SOUlIi Carolina RISk-Baud Correrllve Actionfor Petroleum Release~ (SCDBEe, January 5, 199R) wert! u~ed as reference 
concentrations. 
Bolded concentr&llons exceed RBSL. 

The RBSL metals arsenic, barium, chromium and lead were detected in the Area 19 shallow wells, 

at concentrations below their respective RBSLs. 2 

Groundwater flows to the northeast at Area 19, and any COCs migrating in shallow groundwater 

would likely be detected at downgradient monitoring wells FDS19B, FDS19C, or FDS19D. No 4 
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RBSLs were exceeded in the Area 19 monitoring well samples. The area of groundwater 

contanlination defined during the DPT sampling appears to be localized on the southwest side of 2 

Building 98 or along the pipeline paralleling Hobson Avenue on the northeast side of the building. 3 

The area of affected groundwater as previously presented on Figures 3-6 through 3-10, is 4 

contained by wells which exhibit no groundwater contamination, therefore groundwater COCs are 5 

considered delineated at Area 19. 6 

3.2 Area 20 7 

History 8 

The RFA includes Area 20 as a part of AOC 626. This AOC consists of the former Naval Supply 9 

Center Fuel Farm, which includes several large and small fuel tanks, various pumping and piping 10 

systems, and waste oil and wastewater processing plants. Area 20 encompasses the intersection II 

• of Hobson Avenue and Viaduct Road, under which various petroleum supply pipelines of the CNC 12 

FDS traverse from the Chicora Tank Farm towards the piers along the waterfront of the 13 

Cooper River. The FDS CAR (EnSafe, September 10, 1998), identified Area 20 as requiring 14 

additional assessment due to petroleum contamination of soil and groundwater discovered during 15 

1M activities at the site. Numerous petroleum product spills have occurred at Area 20 over time. 1& 

In 1983, a broken weld on a pipeline reducer at the east side of Hobson Avenue and Viaduct road 17 

released approximately 7,000 gallons of fuel oil. In 1990, an underground pipeline break at 18 

Hobson Avenue and Viaduct Road spilled approximately 4,000 gallons of fuel oil. In September 19 

of 1994, an unspecified amount of diesel fuel was released from an underground pipeline leak at 20 

the southwest corner of Hobson Avenue and Viaduct Road. 1I 

• 
Previous Investigations 22 

In July of 1995, The Naval Facilities Engineering Service Center (NFESC) performed a site 23 

characterization within the AOC 626 area using a Site Characterization and Analysis Penetrometer 24 

System (SCAPS). The objective of the NFESC's investigation was to define the extent of PAH 25 
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contamination in the area outside the Fuel Farm. Confirmatory soil samples were also collected 

from depths coinciding with the suspected contamination areas. The SCAPS investigation, in 2 

conjunction with the confirmatory soil sampling, failed to reveal extensive petroleum 3 

contamination in soil at the site. A copy of the SCAPS report is contained in Appendix G of the 4 

FDS CAR (EnSafe, September 10, 1998). 

In December of 1996, the SPORTENVDETCHASN performed an 1M at the site area to remove (, 

a portion of the 18-inch diameter abandoned fuel pipeline buried beneath the site, remove 7 

petroleum saturated soil found during the excavation, and install a free product recovery system, 8 

if required. Initial excavations during this removal action revealed heavily stained soil to five 9 

feet bgs, with free product leaching from the sides of the open excavation. A total of 229 linear iO 

feet of the 18-inch diameter fuel pipeline were removed from where the pipeline traversed beneath II 

• Viaduct Road. Approximately 450 cubic yards of petroleum contaminated soil were also removed 12' 

during the 1M. A 200-foot, horizontal, perforated, polyvinyl chloride (PVC) free product 13 

recovery system was installed, along with PVC vertical standoffs for product recovery. 14 

Approximately 40,000 gallons of water mixed with oil was recovered from the site by this system. 15 

A copy of this report is contained in Appendix F of the FOS CAR (EnSafe, September 10,1998). 16 

• 

3,2,1 Field Investigation Approach 17 

The objectives of the field investigation at Area 20 were to confirm the results of earlier sampling 18 

efforts and delineate the extent of soil and groundwater contamination detected by previous 19 

investigations. OPT subsurface soil and groundwater samples were collected to characterize site 10 

conditions. Initial OPT sampling focused on areas of contamination identified during the previous 21 

site activities. Since metals are not included under the list of RBSL COCs for soil, DPT soil 22 

samples were analyzed for RBSL, VOCs and SVOCs. Table 3.6 presents the DPT soil and 23 

groundwater samples and analyses for Area 20. 24 
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Table 3.6 
Area 20 

DPT Soil and Groundwater Samples and Analyses 

Boring Location Sample Identifier Medium Date Collected Analyses 

POOl FiQSl'OOm Soil JlZl/j/9 vQCs,~voc, 

f~OGI'WIO! Gt.otlndw~rer lr.l9f99 vOC<, svuC', M.~al' 

poo2 F20SPOO206 Soil 1/22/99 VOCs, SVOCs 
F20GPOO201 Groundwater 1/29/99 VOCs, SVOCs, Melais 

POO3 RllSP00301! Soil lmf99 VQCS,svoCs 
f~OG1'W301 Gr.oundwater . lr.l9f99 vOCS, SVOCs, Me .. I, 

POO4 F20SP00403 Soil 1129/99 VQCs, SVOCs 
F20GPOO401 Groundwater 1129/99 VOCs, SVOCs, Metals 

POO5 F20S1'OO~ll Soil llZ~f99 VQCs,SvOCs 
F2OGP00501 G'ound"',,,," 1129/99 VQCS, SVOC" lYIe .. I, 

POO6 F20SPOO606 Soil 1127/99 VOCs, SVOCs 
F20GPOO601 Groundwater 1129/99 VOCs, SVOCs, Metals 

POO7 RllSP00119 S"oil 1/26/99 VOCs, SVOCs 

• POOR F20GPoo801 Groundwater 1/29/99 YOCs, SVOCs, Metals 

POO9 F20SPOO921 Soil 1127199 VQCS,SVOC' 

POlO F20SPOloo2 SOli 1127/99 YOCs, SVOCs 

POl2 F2QSPO!110 Soli 1127/99 VOGs, SVOCs 

POB F20SP01309 Soil 1/27/99 YOCs, SVOCs 

POJ4 F2(JSP()14Q4 SOIl If2Si99 VOCs..,sVQCs 

POl5 F20SPO!509 SOli 1128/99 VOCs, SVOCs 

PO!6 RllSPO!609 Soil 1128/99 VOGs, SVOCs 

POI? F20SP01709 Sod 1127/99 voe." SVOCs 

PotS F2OGP0!80! Gf.o~ndwatet SIff'l/99 VQCS, SVOC' 

POl9 F20SPO 1906 Soil 5/07/99 VOC", SVOC~ 
F20GPOl901 Groundwater 5/07/99 

P020 F10SP02006 Soil 5/<JI/99 VOGs,SVOC, 
F2OGP0200! Groundwater 5107/99 

P02! F20SP02106 SOIl 5/07/99 VOCs, SVOCs 

pon F20SP022(l4 Soil 31Q7/99 VOGs, SVOCs 
F1U<W01201 Gmundwater 5/1Q/99 

ron F20SP02307 SOli 5/07/99 VOCs, SVOCs 

• P024 F1OSP02407 Soil 5/07199 VOC., SVOCs 
F20GP02401 Groundwater 5/10/99 
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Table 3.6 
Area 20 

DPT Soil and Groundwater Samples and Analyses 

Boring Location Sample Identifier Medium nate Collected Analyses 

PM; moSP02S05 Soil 5107199 VOCs.SYOC, 
I'200P02S0! Groondwater 51JD199 

P026 F20SP02608 Soil 5107/99 VOCs, SVOCs 
F20GP02601 Groundwater 5110/99 

POZ7 f:lOSl'02708 Soil 5107199 VOC,. SYOC, 
f2OGP0270! Gr-oundwater 5/11199 

P028 F20GP02801 Groundwater 5/11/99 YOCs 

P029 f20SPM907 Sail 5107199 VOCs,SYOC, 
F2OGFD19tii Groundwater 5/iil99 

P030 F20SPOlOO5 SOIl 5107/99 VOCs, SVOCs 
F20GP03001 Groundwater 5/11/99 

POll FZOGl'03!O! Gmundwater 6124/99 VOC5,SVQCS 

POl2 F20GPOl201 Groundwater 6/24/99 VOCs, SVOC ... 

P033 F2OGP03301 Groundwater 6114199 YOC. 

Notes: 
Sample POll was not collected 
SYOCs = SemLvolallle Organic Compounds 
VOCs ~ Volatile OrganJc Cpmpound ... 

Initially. DPT groundwater samples were analyzed for RBSL parameter VOCs, SVOCs and 

metals. However. it was found that the turbidity of the collected groundwater could not be 

controlled. Because of this, analyses for RBSL metals were dropped from subsequent DPT 

groundwater samples at Area 20. The few metals results obtained are not considered to be 

representative of site groundwater and are not discussed in this report. Subsequent DPT sampling 

locations were selected to delineate the horizontal extent of contamination around RBSL parameter 

excccdances. Once the groundwater was characterized via the DPT sampling, six permanent 

shallow groundwater monitoring wells were installed to confirm the DPT results and facilitate 

future monitoring (see Table 2.1). Figure 3-11 presents the site features and the soil and 

groundwater sample locations. 
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Twenty-six DPT soil borings were advanced at Area 20. Subsurface soil sample results from these 2 

borings were compared to the groundwater protection RBSLs. No free product was observed. 

No surface soil samples were collected because the release mechanism was below grade. 4 

Table 3.7 presents a summary of the results of the DPT soil sampling. 5 

Four VOCs, including benzene, ethylbenzene, toluene, and xylene (total), were detected in " 

subsurface soil samples collected at Area 20. Benzene exceeded the groundwater protection RBSL 7 

(5 ,ug/kg) at DPT boring location F20SP014 (38 ,ug/kg). The other benzene detection at 8 

F20SP023 (3,ug/kg) was below the RBSL. Figure 3-12 presents the distribution of benzene in 9 

subsurface soil at Area 20. All detections of ethyl benzene , toluene, and xylene (total) were below 10 

their respective RBSLs. 11 

Naphthalene and/or total naphthalenes exceeded the groundwater protection RBSL (210 ,ug/kg for 12 

each constituent) at DPT boring locations F20SP001, F20SPOI4, F20SP017, F20SPOI9, jJ 

F20SP023 and F20SP024. Figures 3-13 and 3-14 present the distribution of total naphthalenes and [4 

naphthalene respectively at Area 20. F20SP019 is located in the roadbed where Viaduct Road 15 

intersects Hobson Avenue, adjacent to the former excavation. F20SPOOI and F20SP017 are 16 

located at either end of the footprint of the pipeline excavation. F20SP014, F20SP023 and 17 

F20SP024 are located northwest of the removal area along the FDS pipeline corridor near the [8 

diesel fuel line which crosses Hobson Avenue. With the exception of benzene, naphthalene and [9 

total naphthalenes, no other organic detections in soil exceeded their respective groundwater 20 

protection RBSL. 2[ 

The areas of DPT soil exceedances above appropriate RBSLs at Area 20 are adjacent to the 12 

footprint of the pipeline 1M along Viaduct Road, and northwest of the removal area along 2J 

Hobson l~ .. venue. The northwestern area of RBSL exceedances are likely related t() the fuel 2,1 

pipelines located in this portion of Area 20. 25 
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Table 3.7 
Area 20 

SlUlllnary oi DPT SoH Anaiyticai Resuiis 

Parameters Location 

Volatile Organic Compounds (ug/kg) 

Benz.ere F2OSI'01~ 

F20S1'023 

Ethylbtm:ene F20SP014 
F20SP024 

Toluene F2QSI'014 
F2QS1'021 
F2QS1'030 

Xylene (Total) F20SPOOI 
F20SP014 
F20SP023 

Semh'olatile Organic Compounds (,ug/kg) 

-TaW Naphthalenes F205POOI 
F205POo3 
F2OSP012 
1'1051'014 
1'1OSl'OlS 
F20SP017 
1'1051'019 
F205P020 
F20SP023 
F205P024 
1'1051'029 
l-2USPU3U 

Naphthalen ... F20SPOOI 
F20SPOO3 
Fl0SPOt4 
F20SPOl5 
F20SP017 
F20SP020 
F20SP023 
F20SP024 
F20SP029 
F20SP030 

2~methylnaphthJl;h::l1e 1'1OSP012 
F2OSPOI4 
F20SP015 
1'10SPOI7 
1'10SP019 
1'10SP020 
1'10SP029 
1'10SP()3() 

Subsurrace 
Conc. 

38 
3 

II 

I 
2 
~ 

1J 

390 
16 
171 

41,011 
79 

-604 
624 
56 

';60 
nOO 
95 

"9 
390 
76 

4.000 
79 
260 
30 

660 
600 
29 
43 

17\ 
37,012 

12\ 
344 
624 
26 
66 
46 

34 

Groundwater 
Protection RBSL 

s 

1,260 

42,471 

'210 

210 

NL 

Exceeds Groundwater 
Protection RBSL 

Yes 
Nu 

No 
No 

No 
No 
No 

No 
No 
No 

Ye, 
No 
Nu 
'Ie, 
No 
Yes 
Ye, 
No 
Ye, 
Ye, 
ND 
No 

Yt."S 

No 
Yes 
No 
Yes 
No 
YeS 
Ye~ 

No 
No 

NA 
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Table 3.7 
Area 20 

Sununary of DPT Soil Analytical Results 

Parameters Location 

Semivolatile Organic Compounds (Jig/kg) 

F20SPOOI 
l'20SPOO3 
F20SP004 
F20SPOO$ 
Fl0SP(J!.16 
F20SI'012 
F20SP014 
F20SP01$ 
F20SP016 
F20SP017 
F20SP019 
F20S1'02G 
F20SP021 
F20SP022 
F20SP023 
F20SP024 
F20SP02; 
F20SP027 
F20SP029 
F20SP030 

Benzo(b )f1uoranthene F20SPooI 
F20SP003 
F20SP004 
F20SPOO5 
F20SP<Xl6 
F20SP012 
F20SPOI4 
F20SPOI5 
F20SPOl6 
F20SPl1l7 
F20SP020 
F20SP021 
F20SP022 
F20SP023 
F20SP024 
F20SP025 
F20SP027 
F20SP029 
F20SP030 

Subsurface 
Conc. 

1.900 
;80 
6G 
120 
100 
190 
220 
660 

1.200 
$.900 
220 
210 
200 
1611 
170 
40 
120 
35 
95 
200 

730 
710 
60 
95 
95 
4R 
220 
790 

1,200 
3,000 

100 
100 
140 
79 
46 
110 
41 
96 
140 

40 

Groundwater 
Protection RBSL 

29,097 

Exceeds Groundwater 
Protection RBSL 

NQ 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No_ 
No 
No 
No 
No 
No 
No 
No 
1'0 
No 
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Table 3.7 
Area 20 

Summary of DPT Soil Analytical Rc'mlts 

Parameters Location 

Semivolatile Organic Compounds (ug/kg) 

1Jenm(k)fIuorllnrhene; F20SPOOJ 
F20SPOO3 
F20SP004 
F20SPOOS 
F20SPUofi 
F20SP<lJ2 
F20SP<l14 
F20SP<l) 5 
F20SP<l16 
F20SP<lJ7 
F20SP(l2() 

. F20SP«2) 
F20SP<l22 
F20SP<l23 
F20SP<l24 
F20SP<l25 
F20SP<l2? 
F20SP(l29 
F20SP(l30 

Chrysene F20SP001 
F20SP003 
FlOSPOO4 
F20SP005 
F20SPOO6 
F20SP012 
F20SPOI3 
F20SPOI4 
F20SPOl5 
F20SP0!6 
F20SP0l7 
F20SPOI9 
F20SP020 
F20SP021 
F20SP022 
F20SP023 
F20SP024 
F20SP025 

F20SPD27 
F20SP029 
F20SP030 

Noles: 
I~g/kg MIcrogram;, per kIlogram 

Subsurface 
Cone. 

590 
%0 
43 7, 
1St 
57 
140 
720 
920 

2.800 
JIG 
llO 
140 
53 
30 
120 
29 
85 

170 

3,200 
1,000 

64 
220 
180 
250 
52 
410 
740 

1,200 
3,700 
440 
220 
260 
190 
310 
55 
150 

45 
180 
no 

Groundwater 
Protection RBSL 

231,109 

12,998 

Exceeds Groundwater 
Protection RBSL 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

RBSLs for groundwater protectlOn from the SOUTh Carolina Risk-Based Correcllve Auumfor Petroleum Relea.le.1 (SCDHEC, Janudry 5, 1998) were 

used as reference conccntratlOn" 
Bo1ded concentrdtlO[\\ exceed RBSL 
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Groundwater Sample Results 

Twenty-one DPT groundwater samples were collected at Area 20. Table 3.8 provides a summary 

2 

of the results of the DPT groundwater analysis at Area 20. No free product was observed. The 4 

groundwater analysis revealed no VOC exceedances. 5 

Table 3.8 
Area 20 

Summary of DrT Groundwater Analytical Results 

Parameters Location Concentration RBSL 

Volatile Organic Compound (j1gfL) 

Benzene F190P005 2 

Eehylbenzcnc F19GPOO5 700 
F19GPOO8 5 

Tuluene FJ9GPOO5 4 1.000 

Xylene (Toeal) FI9GP()()5 21 10.000 
FI9GP()()8 10 
FI9GP024 4 

SC'mivolatile Organic Compounds (.ug/L) 

Total PAH5i F2OGPOOI 14 25 
F20GP(',02 
F1OGPOO3 19 
F1OGPOO4 11 
F1OGPOO5 53 
F1OGP006 8 
F20GPOO8 1,438 
F2OGPOI8 7 
Fl00P022 3 
F20GP024 144 
HOGP025 44 
P2OGP031 16 

2 -Meehy Inaphthalene F20GPOOl 13 10 
F10GP()()3 91> 
F20GPO{)4 10.9 
F20GPOOS 32.6 
F20GPOO6 
F20GPOO8 S07 
F20GP018 053 
F20GP0I9 4 

F20GP020 & 
F20GP021 2 
F2QGP024 127 

42 

Exceeds RBSL 

No 

No 
No 

No 

No 
No 
No 

No 

No 
No 
Yes 
No 
Yes 
No 
No 

y" 
No 
Ye~ 

Yes 
No 
Ye~ 

No 
No 
No 
No 

-Ye~ 
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Table 3.8 
Area 20 

Sununary or Dl'T Groundwater Anal)1ical Results 

Parameters Location Concentration RBSL Exceeds RBSL 

Semivolatile Organic Compounds (ug/L) 

Naphthalene F200PWI 1 lU N~ 
F200PW2 I No 
F200POO3 $ No 
1'2001'004 6 No 
F2ooPW5 I. y", 
F2WPQU6 ~ No 
F2ilGPW8 780 y", 
F200P\l18 il.6£) No 
F200l'll21 I No 
1'2001'024 9 No 

Benzo(a)anthracene F20GPOO3 2 10 No 
F20GPOO5 I No 
F20GPOO8 55 Yes 
F20GP0I8 2 No 
F20GP024 2 No 
F20GP025 15 Yes 
F20GP031 4 No 

Benw(a)pyrcnc f20GPWl 4 NL No 

Benzo(b )f1uor Alllhene F20GPOO3 2 10 No 
F20GPOO5 No 
F20GPOO8 26 Yes 
F20GPOI8 No 
F20GP024 No 
F20GP02.5 10 No 
F20GP03! 4 No 

Benzo(k)fluor.anthene f20GPGnS W ij) Yes 
F20GPOIE (LS{} No 
fWGI'024 OJ)O No 
F2OGP025 6 No 
F20GPn~i 3 NO 

Benzo(g,h, I)pe rykllt F20GP031 3 NL NA 

Bcnwit::l:Icil.l 1'2001'031 1 NL NA 
F2QGP032 1 

Chryscne F20GPOO3 2 10 No 
F20GPOO5 2 No 
F20GPOO8 50 Yes 
F20GPOIR 2 No 
1--'20GP024 4 No 
F20GP025 I3 Yo, 
F20GP031 5 No 

Afl!htace-nl! J--'2:0GPI131 2 NL NA 

Fiuoramhene F20GPmi ii NL NA 
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Table 3.8 
Area 20 

June 2000 

Summary or DPT Groundwater Analytical Results 

Parameters Location Concentration RBSL Exceeds RBSL 

Semivolatile Organic Compounds VigiL) 

fluorene PiOGI>031 080 NL NA 

lndeno( I ,2,3-cd)pyrene F20GP031 2 NL NA 

Phenanthrene F20GP031 5 NL NA 

Phenol F20GP032 0.60 NL NA 

Pyrene f2OGPOll 10 NL NA 

8Is(2-ethylhexyl)phthalate F20GP031 2 NL NA 
F20GP032 2 

molhylphih.l." F2OGP031 0.70 NL NA 
F2OGP032 0.60 

DI-n-butylphthalate F20GP031 NL NA 
F20GP032 0.50 

Notes: 
NL Not !1sted 
NA Not applicable 
{<giL Mlcrogram\ per ilter 
RBSLs from the Sou/II CarollllG &Ik-Based Corrective ActIOn fiJr Perroleum Releases (SCDHEC, January 5, 1998) were used a" refm:ncc 
concentrat1Ons. 
Bolded concentratlOm, exceed RBSL 

Several SVOC concentrations exceeded their respective RBSLs, including total PAHs, 2 

2-methylnaphthalene, naphthalene, benzo(a)anthracene, benzo(b )fluoranthene, 

benzo(k)fluoranthene and chrysene. These exceedances occurred primarily at sample locations 4 

F20GP008 and F20GP025. These samples are located near each other within the portion of Area 

20 extending along the west side of Hobson Avenue. Naphthalene and 2-methylnaphthalene also (, 

exceeded the RBSL at F20GP005, which is located near the intersection of Viaduct Road and 7 

Hobson Avenue, adjacent to the footprint of the pipeline excavation. 2-Methylnaphthalene also 8 

exceeded the RBSL at F20GPOO I, F20GP004 and F20GP008, which are primarily located 9 

southwest of the pipeline excavation; and at F20GP024 on the westside of Hobson Avenue. 10 
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The groundwater COCs are total PAHs, 2-methlnaphthalene, naphthalene, benzo(a)anthracene, 

benzo(b)tluoranthene, benzo(k)fluoranthene and chrysene. Figures 3-15 through 3-21 present the 2 

distribution of these COCs in shallow groundwater at Area 20. 3 

Most OPT groundwater exceedances primarily occurred northwest ofthe pipeline 1M at Area 20, 4 

at that portion of the site adjacent to Hobson Avenue. These exceedances are likely related to the 5 

fuel pipeline along Hobson Avenue which passes this portion of the site. " 

Monitoring Wells 7 

Based on the OPT groundwater analytical results, six shallow monitoring wells were installed at 8 

Area 20. Table 3.9 depicts the groundwater samples collected from site monitoring wells at ~ 

Area 20. Groundwater samples at Area 20 were analyzed for groundwater RBSL parameters, 10 

• including VOCs. SVOCs, and metals. VOC analyses included MTBE and EBO. Table 3.10 11 

• 

presents a summary of the groundwater analytical results for Area 20 monitoring wells. 12 

No VOCs, including MTBE and EBO, were detected in shallow groundwater at Area 20. No 13 

SVOCs or inorganics were detected above their respective RBSLs in shallow groundwater. 14 

Groundwater flows to the north at Area 20, and any COCs migrating in shallow groundwater 15 

would likely he detected at monitoring wells FOS20E or FDS20F. No RBSLs were exceeded in 16 

the Area 20 monitoring well samples. The areas of groundwater contamination identified during 17 

the DPT sampling appear to be localized at the site. The area of affected groundwater, as 18 

previously presented in figures 3-15 through 3-21, is contained by monitoring wells which exhibit 19 

no groundwater contamination, therefore these groundwater COCs are considered delineated at 20 

Area 20. 21 

45 



\ , 

\ \ 

\ 

\ ' 

, \ 

, , , 



, , 

, , 

, ' 

, ' 

, , 

= 

DISTRIBUTION SYSTEM 
COiNTA,MI!,ATION ASSESSMENT 
REPORT ADDENDUM 
CHARLESTON 



Arrow 

\ , 

, ' 

, ' 

, \ 

/ 



> 

Well 
Valve 

Arrow 

- Fuel Line 

, , 

, , 

, ' 

, \ 

, , 



, , 

, ' 

, , 

, , 

- - .".. ------ -------



o 

, , 

, 

, , ' 
, , , 

\ , , 



Well 

Flow Arrow 
Fence 

\ \ 

\ 
\ , 

\ , 



• 

• 

• 

Fuel Distribution System C01uamination Assessment Report AddenduIn 
Chnrleston Naval Complex 

Rel'lSlOn: U 

June 2{)(){) 

Table 3.9 
Area 20 

GroWldwater Samples and Analyses 

Well Identifier Sample Identifier Date Sampled 

PDSWA . FDS20M! 12101199 

FDS20B FDS20BOI 12/01199 

FDS10C FDS2OCQ[ 12102199 

FDS20D FDS20DOI 11102/99 

PDS1(IB FDS10EOJ 12101199 

FDS20F FDS20FOI 12/01/99 

Noles: 

EBD Ethylene dthromide 
MTBE Methyl tertiary-butyl ether 
SYOCs = Semi volatile Organic Compounds 
VOCs Volatde Organic Compounds 
Metals = Arsemc, barium, cadmIUm, total chromIum, mercury, selenium, ~llver 

Table 3,10 
Area 20 

Analyses 

VOCs, SVOCs, Me .. !s, MTBll, I1DB 

YQCs, SVOCs, Metals, MTBE, EDB 

\/OCS, SVOC., Metals, MTBE, EnB 

VOCs, SVOCs, ~etaIs, MTBE, EOB 

VOC., SYOCs. Me,al" MTBE, I1DB 

VOCs, SVOCs, Metals, MTBE, EDB 

Summary of Shallow Momtori.ng Wells Analytical Results 

Parameters Location 

Semi.volatile Organic Compounds (jig/L) 

Total PARs 

2-Melhylnaphlhalene 

Naphthalene 

4-Chloro-3-methylphenol 

4-Meth)iphenol 

4-N itrophenol 

AC-emphthene 

Amhraccnl:! 

fDS10A 
fDS:WC 

FDS20A 
FDS20C 

VDS10C 

FDS20A 

FDSZOB 
FDSZQC 
FDSZ{)E 

FDS20C 

I'OSlIJA 
FDS2DC 
FDS2011 
FDS20F 

FDS20A 
FDS20C 

Concentration 

1 
3 

3 
2 

1 
1 
8 

2 
5 

2 

53 

RRSL 

25 

10 

NL 

NL 

NL 

Nt 

NL 

Shallow 
Background 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Exceeds 
RBSL 

No 
No 

No 
N.o 

NA 

NA 

NA 

NA 

NA 
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Table 3.10 
Area 20 

Summary of Shallow Monitoring Wells Analytical Results 

Shallow Exceeds 
Parameters Location Concentration RBSL Background RBSL 

Semivolatile Organic Compounds (j.lg;/L) 

-.aenwi~ ~dd FDS20A !.5 N!,. NA NA 
FDS2~B 2 
ftlS20C I 
FDS20D 
FtlS2QE 4 

Dibenzofuran FDS20C 2 NL NA NA 

Dieth)'il'hlhalare FDSWA NI. NA NA 

Dl-n-butylphlhalate FDS20A NL NA NA 
FDS20B 
FDS20C 0.6 
FDS20D 

Fhlo:ratl!he:pe FD520C NL NA NA 

• Fluorene FDS20C 4 NL NA NA 
FDS20F 1 

P.entachlorophenol FDSWC NL NA NA 

Phenanthrene FDS20A NL NA NA 

FDS20B 
FDS20C 7 
FDS20E 2 

PheMi FDSlOA NL NA NA 

Pyrene FDS20A NL NA NA 
FDS20C 

Ino~nro.. (ugfL) 

Arsenic (As) FDS20A 55 50 17.8 No 
FDS20B 11.3 No 
FDS20C 13.4 No 
FDS20D 37 No 
FDS20E IJ.O No 

Barium (8a) FDS20A 94.55 2_000 ,1 No 
FDS20B 142 NQ 
FDSWC 42S No 
FDS20D 79.3 No 
FDS20E 146 No 
FDS20F 45.4 No 

Cadmium (Cd) FDS20C 12 5 0.53 No 
FDS20D 036 No 
FDS20E 089 No • 
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Parameters 

Inorg:mks (j1g/L) 

Chromium (Cr) 

Lead (Pb) 

Notes: 
NL Not listed 
NA Not applicable 
tlg/L Micrograms per hter 
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Table 3.10 
Area 20 

June 201J0 

Sununary of Shallow Monitoring Wells Analytical Results 

Location Concentration 

f'D$10A· US 
FIJ$1!)B 2 
fl>$1.()C 3.9 
1'\')$10D 2~ 

1'!J$1m": . 24 
FDS2iJF il.S6 

FDS20B 2.2 
FDS20C 3.1 

RBSL 

100 

15 

Shallow 
Background 

15.4 

Exceeds 
RBSL 

No 
No 

RBSLs from the South Carolina Risk-Baud Corrective ALlwnfor Petroleum Releases (SCDHEC, January 5, 1998) were used as reference 
concentratIOns. 

Balded concentratIons exceed RBSL. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

4.1 Area 19 

Conclusions 

A review of analytical results from the Area 19 DPT soil data reveals that benzene, ethylbenzene, 4 

and naphthalenes are subsurface soil COCs at Area 19. These COCs were detected along the 5 

southwest side of Building 98 near the source area. The Area 19 DPT groundwater analytical 6 

results reveal that groundwater beneath Building 98 has been impacted by petroleum constituents, 7 

primarily within the same area of impacted soil adjacent to the southwest side of Building 98. The 8 

analyies detected in soil above the groundwaler protective RBSLs are the likely source for the 9 

impacted groundwater detected. The soil and groundwater exceedances along Hobson Avenue are 10 

apparently related to the petroleum pipeline which parallels Area 19. The areas of contaminated 11 

soil and groundwater at the site are delineated by locations where COCs were either not detected 12 

or were detected below applicable RBSLs. Groundwater analytical data from the Area 19 13 

monitoring wells exhibited no RBSL exceedances. Groundwater contamination at Building 98 14 

appears to be localized to the vicinity of the building, and is considered delineated. 15 

Recommendations 16 

Area 19 is currently zoned for marine industrial use, and will likely remain a component of the 17 

fuel farm under this usage scenario. Because contamination is characterized and defined, intrinsic 18 

remediation is recommended for the impacted soil and groundwater. To support this 19 

recommendation. monitoring of groundwater is recommended. Area 19 monitoring wells should 20 

be sampled quarterly for a period of one year. Collected samples should be analyzed for RBSL 21 

YOCs, SYOCs and metals to ensure that constituents detected in soil and groundwater at these 22 

areas are not migrating off-site. 23 

56 
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4.2 Area 20 

Conclusions 
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A review of analytical results from the Area 20 DPT soil data reveals that benzene, naphthalene, 

2 

and total naphthalenes are subsurface soil COCs at Area 20. These soil COCs are adjacent to the 4 

footprint of the pipeline 1M and also northwest of the removal area along the fuel pipeline corridor 5 

which parallels Hobson Avenue. The petroleum contaminated soil northwest of the removal area 6 

is the likely source of the groundwater contamination at this locale. The contaminated areas at the 7 

site are delineated by adjacent sample locations where COCs were either not detected or were 

detected below applicable RBSLs. 9 

The Area 20 DPT groundwater results reveal that naphthalene and total PAHs also exceeded their 10 

respective RBSLs at sample locations northwest of the removal area along Hobson Avenue. 11 

Groundwater analytical data from the Area 20 monitoring wells showed no RBSL exceedances. 12 

Groundwater contamination at Area 20 appears to be localized and is considered delineated. 13 

Recommendations 14 

Area 20 is currently zoned for marine industrial use, and will likely remain a component of the 15 

fuel farm under this usage scenario. Because contamination is characterized and defined., intrinsic 16 

remediation is recommended for the impacted soil and groundwater. To support this 17 

recommendation, monitoring of groundwater is recommended. Area 20 monitoring wells should 18 

be sampled quarterly for a period of one year. Collected samples should be analyzed for RBSL 19 

VOCs, SVOCs, and metals to ensure that constituents detected in soil and groundwater at these 20 

areas are not migrating off-site. 21 
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APPENDIX A 

LITHOLOGIC LOGS/MONITORING WELL 

AS-BUILT DIAGRAMS 



CNSA'E Monitoring Well FOS-19A - • 

• ~CNSY 23195 7BE, 

~ . ( .'iC Sl<face I : .91 teet msl 

Started at 1230 on TOC 9.48 feel msl 
l at 1600 on Depth to Grou . 627 feel TOC ,,;oo/nn 

Drillng_~ HSA C;m 321 feet msl 

Drillng Miler rUng seCert #1532 T alai Depth: 15.0 feel 

':::. D. Doyle Well Screen: 315 to 13.15 feet 

r (') E WELL DIAGRAM u -' 0 UJ 
E. « d rr -' UJ 8 w 

8 z E: ~ 
~ 

« GEOLOGIC DESCRIPTION I- I-w W 8 d 
~ ;r:!+! 6-" ,,-" ; -' ~- I- H « I:i' il -' ~"- I-:\, (3 
W -Wz « > 

0_ :JUJ «UJ UJ 0 ." (') UJ 

./ 
. ;; 

L .;; 
\ Asphalt u 0 

> GO 
Gravel Fill /' reT ~ 

T 0 

~ Clayey Sand, med. dense. moist. 
v 

Fl Red, med. .c. 
u 
UJ 

0 ro 
2i I a 50 

Gray to tan Sand, Silt and Clay, med. stiff, N ~ 
'c 

moist - l- S 
c 

'" D 

2 1000 50 
Same as above but strong petroleum odor and 
very moist. 

• 1
2072 c 3 50 SC '" '" u ~ ~ D 

c 
U <D 
> ~ 
~ 

0 
N 

.Q ~ 4 2164 50 
~ 9 

'" I 0 '0-
BlueIsh gray, Clayey medium Sand, loose, very 
moist. 

5 395 50 
Blueish gray, Clayey fme Sand, loose, 
saturated 

~ n 6 795 75 - I-

-Ll 
1 

I 
Q 
<D 

U ~ 15-
D BOring Total Depth - 15.0 feet c 
w 

• 20 
I I I 

1 Page 0 t 1 



CNSA'E Monitoring Well FDS-198 
- • 

• ~FDS,CNSY I ~ 
Locallon: <I, ~ SI: ~ c'e'dU"". 9.9 

Started a~ on ~I I : 9.66 leel msi 

j at 1800 on ~to' 7.56 feel TOC MeasLfed: 

DrilK19 Method:_ HSA r;, O",v"t,nn' 2.10 leetlTlsi. 

Orilng L Uller Drdling SC Cer1j'1532 ~epth: 142 feel 

I I D [)('y/e ~ Screen: 2.13 10 12.11 leel 

~ WELL DIAGRAM 

ilh 
>- '" E U 0 a: 0 UJ E. § ~ Ii; 

~ UJ 
GEOLOGIC DESCRIPTION z u <{ 

>-
~ W 8 2' d [;:i ;:rH-1 0 rf ~ CLLL iE <{ i±' ~ ~ 

Wz <{ > i3 W ,--:J UJ 0 .. (') UJ o~ 

-; Asphalt 0 

0, 
3.9000 T I-

Tan, fme Sand fill, dense, moist, wood at 4.0. n -~ ° 'c 

° c u ro - I-i,:: '" ~ 1 0 50 ,0 . c 0 

'" .,-

1° ° 
sw 

.c 'c 
0 .£ 10 0 UJ c 

'" 8 D 10 c 
2 0 50 N 

\ Black, Silty Sand, loose, saturated. / c 

'" Dark gray, Clayey fine Sand, loose, saturated. ~ • 0 
~ 

3 1468 50 Gray mottled to brown, Silt, Clay and fine Sand, u I- > D 
med. stiff, saturated. "- c 

ro .. ~ -0 ~ 

4 1684 50 -,;; 0 
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SC 0 
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£NSA~E Monitoring Well FDS-19C - • 

• ~ ~ ~ 
Locatlm: ~ ~ ~ ~ 
o;tarted at 1545 Of] -=- ~I ~ 

I at 1145 on ~to ~feet TOC 

Drillng Method: HSA L04 feet msl 

Drilng !>tHer [)rUIng SC Cert #1532 Total Depth: 14.0 feet 
( 0. Doyle ~Screen~ 

'" WELL DIAGRAM 

*Ih 
r (') 

E U 0 a: 0 UJ 

~ § ] ~ 
~ UJ 

GEOLOGIC DESCRIPTION z u .0: 0- W 

" ~ 
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~ 0:' ~ ~~ 

:L .0: ~ 6 ~ 
~lL 

W -wz <i > 'J UJ 0 '" (') UJ D~ 

~ Asphalt. 
0 
0, 

t-r [00 Brm-In, fine Sand fiH, loose, moist. 

~ 1°, ° 

t~ 10 9 

I 30 0 10 'c SW 

10 ) C .c 'c 
0 

" c lo~c UJ 

'" 
"'I 8 D 

~ 2 50 530 Tan-gray, fine Sand, med. dense. very moist. N 

SC c 

• '" '" U 
L?R ~ 3 15 17 

Gray and yellow brown, Sandy Clay, stiff, u D > c 
~ <0 saturated. ~ 

" 0 4 37 0 
u; N CL 

~ 

0 S' 
0 

_ 0 

'V 5 75 0 Gray and yellow brown, Silt wIth Clay and very 
fine Sand, stiff, saturated. 

ML 

6 75 0 ?? 
I- t-
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Oc 
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U ~ -~ 
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• 

• 

• 

CNSAJ-£ 
• 

~CNSY 

Location: r" ~ 
Started~~/3.30 on 

I at 1530 on 

Drillng Method HSA 

[<!Ing ,.,/fer Dn~ng SC C.ert #.1532 

( D. Ooyle 

r- I 

2 

3 

4 

<{ 
> o 

o 
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o 

10 ) C 

10 _ c 

75 10 _ c sw 
10 ° 
10 ° 

25 
SC 

10 5 0 85 

Monitoring Well FOS-190 

,E, 5N 

"",icre I • ::c 9.8 feet rns! 

TOCI I 9.58 feet msl 

Depth to"'" 626 feet TOC 

Gra. 3.32 feet msl 

T ota! Depth: 15.0 feet 

Well Screen: 2.13 to 1218 feet 

GEOLOGIC DESCRIPTION 

Brown, Silt and Sand. loose, mOIst. 

Tan, fine Sand fill, loose, moist. 

3.0 - 4.8 very moist. 

Brown-gray, Clayey fine Sand, med. dense, 
very moist. 

At 8.0 it becomes saturated. 

l.R 

WELL DIAGRAM 
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rAl~A£ L ....., ... ~I.' ~ Monitoring Well FDS-19E - • • Project: FDS. CNSY Cooruu Idle,. IE, 'IN 

Location: :SC Surface 9.6 feet ms! 
Started at 1030 on TOC I 9.48 feet ms/ 

j at 1230 {)() Depth to 5.35 feet TOC -;;-QOO~ 5.35 

Drillng Method: HSA 4.13 feet ms/ 

Oriltng '- MUff friffng SC Cert #1532 Total Depth: 15.0 feet 

D. Doyfe WeD Screen: 2.83 to 1228 feet 

(!) <n WELL DIAGRAM ~ >- E U 

"" 0 no 0 (f) 

E 8 w 
8 z ! '!! 

~ ill 

~ "" GEOLOGIC DESCRIPTION I- I-w W 8 d :r:!-l! r!~ >- ~ ~ > I- ~ I~ ~~ ~ 

H! 
~ ~ w ~u. """ " "" <l. 0 ~ Wz :J{ij z"" "" > W -D~ ""ill (f) 0 

~Jf= 0.0 - 0.5 Asphalt. 0 
0 
0, 

,Q<7~ 
0.5 - 3.0 Gravel Fill. 

+- T 

-fl :, ",<7, m 
- -~ i!! 1 25 a 0 

'" Gray, sandy Clay 1m, soft, wet. .., 
CL 

"' 
c 

'.R u 2 
(f) c 1°· Gray, med. Sand fill, soft, wet. '" 0 D 

2 15 a 
to . c 

SW N 
0. C 

c 
Gray, Clayey fine - med Sand with some Silt, '" • l' 
loose, saturated. u 

3 ~ 15 2 
u 
> 

Sand changed to very fine with depth. ~ 
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4 50 40 -0 c 
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0 0 
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Bormg Total Depth - 14.0 feet 0 
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CNSA' E Monitoring Well FDS-19F - • • Project: FDS, CNSY Coordmtes: 2319385.62 E. 313158.45 N 

I oC'..atu:n: OJarIeston, SC Surface E!evation: 104 feet ms/ 

Started at 0925 on 11-19-99 TOC Elevation: 1269 feet msl 
Canpleted at /030 on 11 19-99 Depth to GrolI1dwater: 1.32 feet TOC Measured: 

[1'11"'9 Method: HSA Groondwater ElevatJon: 5.31 feet ms1 

Orlling Company: /fOer O'rIing SC Cert #1532 Total Depth: 14.0 feet 

Geologist: D Doyle Well Screen: 2.63 to 13.08 feet 

u ~ >- '"' ~ WELL DIAGRAM ., 0 a: 0 If) 

E. 8 w 
~ z ~ ~ 

~ UJ 

; ., GEOLOGIC DESCRIPTION I- I-w W 8 d rn ;:elf. 6.e >:.e 
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~., w 02: ~ If) .,U) U) 0 .. '"' U) 
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- ~ - 9 0 -
-

I I 
----
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• Pro ject FDS, CNSY 

,r"bm \ SC 

Starte~m 

( I ~0945m 

Drl<ng Method: HSA 

Dri!iog c mer CPJ!!.O!) SC Cer~ 

. D.f.j('yle 

i~i 
>- (!) 

en u d a: 0 

§ ~ \l' ~ en z 
Sl « >- w 8 d TW If' IE >-w ~ ~ 

~ 
~"- " « ;}. (3 Wz « > 
o~ :J en 0 '" (!) en 

SM 

o 50 ~/ IL'L: OH 

2 0 40 

• -I- 3 0 40 

4 0 30 

SC 

5 0 25 to=: 

i- 6 0 25 

r ~ 7 2 100 
~ 

15-

• 20 

Monitoring Well FOS-19G 

. 'E. 
~I I /O.~ 

~ I 1237 feelrris{ 
~ to co, ~feet TOC M 

c;, 5.80 feet ms/ 

~15.0feet 

~ Screen: 2.84 to 1228 ~ 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION 

Brown, Silt and Sand fill, loose, moist. 

Oark gray Silt and Clay, med. stiff, moist. 

Yellow brown, Clayey med. Sand, med. dense, 
saturated 

Boring Total Depth - 15.0 teet 
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• 

• 

• 

CNSA,.E Monitoring Well FDS-20A • 
Pro;eet: FDS. CNSY 

Started at 0745 on 11-19 99 

C""pleted at 0945 on /I 18 99 

Drilrng Method: HSA 

DrCng Company: MIler Cnlmg SC Cert #1532 

Geologist: D. Doyle 

~ >- (') 
u « c5 0: 0 if) 

8w 
u z ! ~ 

~ if) 

f- >"w 8 « w 8 d ,w ,d, >- , 0:' 0: ~~ ~1£ '"1£ ~ I", «'" '" « ~ i1 0 wz ~U§ z« « 0> 
0_ «if) if) 0 .., (') if) 

-I- o 10 

2 707 90 

5-

~ - 3 1500 50 

SM 

I- - 4 4046 75 

5 66 100 

10-

6 1800 50 

7 60 100 

15-

20 

Caardlflates: 2319815.80 E. 372407.55 N 

TOC Elevation: 9.39 feet msl 

Depth to GroLfldwater: 5.04 feet TOC Measured: 1//22/99 

Groonclwater Eleva"on: 4.35 feet msl 

T atal Depth: 14.0 feet 

Wen Screen: 2.75 to 1215 feet 

GEOLOGIC DESCRIPTION 

Tan-gray Silty med. Sand fill, loose to med. 
dense. 0-3 moist and saturated at 3.0. (3.0-
3,9 had petroleum odor) 

Black Silt, Clay, and me-d. Sand, med. dense, 
very moist. 

Brown to tan Silty Sand, med. dense, very 
moist. 

-..... Dark gray Silty Sand, med. dense, very moiSt. 

GIay Silty Sand, med. dense, saturated. 

Black Silty and Clay, soft, satlJrate0 

I 

Boring Total Depth - 14.0 feet 
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• 

• 

• 

Pro ject FDS. CNSY 
"·~'i,.T : SC 

Started at 074~1I-:N-&& 

j at vo'" 

Dr~I"" MpthN1' HSA 

Drilng 0 Miler friIIuJg SC Cert #1532 

I D Ocyle 

~ >- (') 
U <{ d a: 0 en 

Sw 
Sl z ! '!;! 

~ en 
u <{ 

f- f-w W 8 ;E d :rW 60:' ':;0:' 0:' f-W 
~ 

~ 
QlL 

"'''' 
<{:L 

'" 
<{ -& 0 Wz Z<{ > 

0_ '::len <{en en 0 

~~ 
en 

[0 

10 

0 

I 23 75 0 

0 ;W/SI 

!6 
'0 

2 385 50 
0 

SM 
3 185 85 

I", 4 23 100 

5 80 50 
III 
III 
III OL 
III 

I 
6 200 75 

15-

20- I 

Monitoring Well FOS-20B 

i E'.". 

~msJ 

5.82 feet msl 

SUllace 

Toe 

Depth to G 2.42 feel roc 
r;m • 3.40 feel msl 

Total Depth: 14.0 feet 

Well Screen: 27 to 122 feet 

~ 

E 

GEOLOGIC DESCRIPTION E 
:> 
W 
~ 
W 

Asphalt 
~ 

, Gravel (Fill) / b 
Gray fine Sand mixed with Sdty fine Sand fill, 

With a trace of shell fragments. med. dense. 
moist. 

1< 
Black Silty med. Sand with trace of shell 
fragments, med. dense, saturated. 

Brown and gray, Silty Clay and Clayey Slit, med. 
stiff, saturated. 

Black high organic Silt. soft. saturated. 

Boring Tota! Depth - 14.0 feet 

Note. Gas was blowing out of thiS boring while 
the augers were being Dulled. FlO would reach a 
max. of 100 ppm then drop to 0 ppm . 

." 

WELL DIAGRAM 
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CNSA' E Monitoring Well FOS-20C - • 

• Pro teet: FDS. OSY C c.JLWlo.o9 E. 37?549.44 N 

Location: n ~ 51 Surface I 6.3 feet msl 
Started at 0915 Of) TOC I I 6.15 feet msl 

I at 1115 on Depth to GrOlT'rlwater: feet TIJI2 

m"9~HSA feet ms/ 

Dr!ling M!!E r w!!!ny 5C Certc#!532 j"ola!Deplh: 15.5 feet 

I I D Ocyte WelScreen: 3.5 to 13.45 feet 

~ r (') l' WELL DIAGRAM u « d DC 0 UJ 
E Bw ~ b;! ~ UJ U z « GEOLOGIC DESCRIPTION I- >='w w 0 8 d 
cG 

I!+l "'~ r~ ~ u I 
I- ~ 

~~ 
~~ ~ 

~ 
Q ~ ,-QlL «"" "" « if:. S ~ wz z« « > ill 0_ ::JUJ «UJ UJ 0 '" (') UJ 

Asphalt t -; 
0 

u 0, > 
Q -
0 <0 
-q '" ~ 
L ~ u 
UJ 'c 

8 .s 
c 

'" N D 

Dark gray Silty med. Sand fill, med dense, -.-
saturated. I-l-

I 30 25 

SM • 2 298 50 c 

'" !" 

I 
u r- t- 3 72 80 ~ 

u 
> 
Q D 

c 

Black Silt and Clay. soft. saturated. -0 ~ 
I I -;;; 0 , 0' , 

0 ~ 4 56 35 

" 

I OL ,0 9 

" ',7 

ML 
Dark gray to black, Silt and fine Sand, med. 
dense, saturated. 

__ 7 

5 27 60 
Dark gray Silty Clay with some very fine to fme 

CL 
Sand, med. stiff, slightly mOISt. 

- f--

j-- 6 54 100 _L 

0. 
15- m L---

u 
D -~ c 

Bormg Total Depth - 15.5 feet w 
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I 
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• 

• 

• 

CNSAJ-E 
• 

Pro~ FDS, CN5Y 

Locat""l: r i SG 

Started at 1010 on 
j at 1200 on 

Driling Method: liSA 

Oril<lg r : UIIerJ!!r'i SG Ger/ #/532 

0. Doyle 

Monitoring Well FDS-20D 

j E. 'N 

~ I /0.3 feet msl 

TOe I 13.00 feet msi 

~ to c:""nrt",ot~,· 1228 feet TOC MPesllrP<1: 

0.20 feet msl 

Tot~ 15.0 feet 

Well Screen: 3.75 to 13. 15 feet 

U ~ >- (!) 
UJ 0 WELL DIAGRAM 

<{ 

8w 
8 r rW 

;:r:l-H ci", ":,,, 
a:::G: ~~I~~ Wz 0_ ~ U') « (f) 

t-t-

5-

10-

t-

1---'---

15-

20 

0 :g z 
W 

'" L <{ 
<{ > 
UJ 0 

3 1080 

4 5500 

<r 
~ UJ '!;! u <{ 

8 2' d 
~ 1l' <{ 6 <r 

'" (!) UJ 

~M/S 

50 r..H'"~ 

"I. SM 
It 

GEOLOGIC DESCRIPTION 

Brown-gray, Silty Sand and Clay fill, rned. stiff, 

moist. 

Gray Silty med. Sand fill, loose, moist. 

Black med. Sand with Slit and Clay, med. dense, 
moist. 

Brown-gray Silty med Sand. very moist, med . 
dense, very moist. 

1 
~ Black Clay and med. Sand, med. dense. 

75 ~ SC ~,-s:::a:::l:::ur..::a:::le:::d~. _______ -:-______ ...1 

Gray med. Sand with Silt and Clay, dense, very 

mOist. 

5 1182 50 
SP 

Light gray med, to coarse Sand, dense, 
satlJrated. 

7 16029 

75 m se 
50 

Reddish-brown med. to coarse Sand with some 
Clay, dense. saturated. 

Light gray med. to coarse Sand. dense, 
saturated 

Bormg Total Depth - 15.0 feet 
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CNSA' E Monitoring Well FDS-20E - .. 
• Project FDS. OVSY Coorcfmates: 231984244 E. 372711.14 N 

Locatioo Charleston. SC Surface ElevatJon: 8.6 feet ms/ 

Started at 1515 on /I 20 99 TOC Elevat,oo 8.55 feel ",51 
Completed at 1715 on 11 20-99 Depth to Groundwater: 7./8 feel TOC Measured: 12102199 

Orilng Method: HSA Groundwater Elevation: t37 feel ms/ 

Oril,ng Company: HUer frilling SC Cerl #1532 Total Depth: 14.0 feet 

Geologist: D. Doyle Well Screen: 3.351012.69 feet 

<.0 '" WELL DIAGRAM u ~ >- E 
« c5 '" 

0 UJ E. Bw 8 z ~ ~ 
~ UJ 

>- >-w W 8 8 d GEOLOGIC DESCRIPTION 
IW 60' ":;0' 0' if :> >-w ~ 
~LL I", «'" '" « H' "J 6 ':I Wz :J(/j z« « > w r-D~ «if) if) 0 .. <.0 UJ 

Dark brown Silty Sand fill, dense. slightly moist to -; 
> 0 
~ 0, 
0 '. '. T " '. :: 

SM '. 

~~ r. !: !: u 
I NA 0 UJ 

0 ro 
'" 2 20 70 .6 N ~ 

" 

Black Clay and fine Sand, dense, moist. --' f- '" , - c 

" 

, , -- .s 
" 

, - c . - '" 

• 
" 

, - D 
. -

I' I 
-

5- 3 204 50 -
I' -, Black Clay with trace fine Sand and Silt, med. -
II '1:1' 

-
stiff. moist. -

,I ,1:1, --

" 
'1:1' 

-
c -
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, , '" -
'" 

-

f- - 4 III 50 
" 

, , u -

" 

Black Clay with Silt and fine Sand. saturated. 
- 0 , ~ - c 
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CNSAF£ 
• 

• proiec~ OISY 
I O~.rltlm: ~ \ SC 

~at t:J40on 
j at 1240 on 

~ Method: HSA 
~ MUP,nr,)fnn ~#1532 

I D. Doyle 

Iii 
>- t') 

u d rr 0 en 
8 w ~ '!! ~ en z 

Si « f- w 8 d ~~ 5". '" ~ ~ ~ D-LL E~ ?i « i3 Wz > 
o~ ~en en 0 '" t') en 

• r-r- 11 590 75 

2 2 

SM 

3 ij95 100 

t-t- 4 3911 100 
I' 

I 
OL I 

I 
I 

5 48 100 

15-

• 20-

Monitoring Well FDS-20F 

~E. TN 
Surface I I E feet msl 

Toe. I· ~feet msl 

Depth to_'" 4.01 feet TOC M 

Asphalt 

221 feet msl 

Total Depth: 20.0 fee, 

We~/5.34 feet 

GEOLOGIC DESCRIPTION 

Oark gray Silty Sand, med. dense, moist. 
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WELL DIAGRAM 
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Black Silty med. Sand, med. dense, saturated 

Gray to black Silty fine Sand, med. dense, 
saturated. 

Slack to gray Silt, soft, saturated. 
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APPENDIXB 

ANALYTICAL DATA 
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